Design, synthesis and in vitro evaluation of mucoadhesive p-coumarate-thiolated-chitosan as a hydrophobic drug carriers.
A hydrophobic mucoadhesive thiolated chitosan for hydrophobic drug delivery was designed and prepared by conjugating p-coumaric acid (pCA) to increase hydrophobic compatibility with drug via pi-pi interaction and then covalently linking homocysteine thiolactone (HT) to the pCA-chitosan to increase the mucoadhesive properties. The degree of substituted phenolics in the modified chitosan was about 7.21±0.05 mg gallic acid equivalents (GAE)/g. The pCA-HT-chitosan formed from a 24 h HT conjugation reaction time showed the highest yield of grafted thiol groups (~17.6 μmol/g) and the strongest mucoadhesive property, being about 10-, 2- and 1.6-fold more than that for the unmodified chitosan at pH 1.2, 4.0 and 6.4, respectively. Piperine (PIP) as a model hydrophobic drug was encapsulated in pCA-HT-chitosan microparticles via electrospray ionization with an encapsulation efficiency of over 80%. In vitro release studies showed a sustained release of PIP to >75% over 12 h between pH 1.2 and 6.4.